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Philosophy is the product of wonder. The 
effort after the general characterization of 
the world around us is the romance of hu- 
man thought. The correct statement seems 
so easy, so obvious, and yet it is always 
eluding us. We inherit the traditional doc- 
trine; we can detcettheoversights, the super- 
stitions, the rash generalizations of the past 
ages. We Icnow so well what we mean and 
yet we remain so curiously uncertain about 
the formulation of any detail of our know- 
ledge. This word “detail” lies at the heart 
of the whole difficulty. You cannot talk 
vaguely about Nature in general. We must 
fix upon details within Nature and discuss 
their essences and their types of intercon- 
nection. The world around is complex, 
composed of details. We have to settle upon 
the primary types of detail in terms of which 
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we endeavour to express our understanding 
of Nature. We have to analyse and to ab- 
stract, and to understand the natural status 
of our abstractions. At first sight there are 
sharp-cut classes within which we can sort 
the various types of things and characters of 
things which we find in Nature. Every age 
manages to find modes of classification 
which seem fundamental starting points for 
the researches of the special sciences. Each 
succeeding age discovers that the primary 
classifications of its predecessors will not 
work. In this way a doubt is thrown upon 
all formulations of laws of Nature which as- 
sume these classifications as firm starting 
points. A problem arises. Philosophy is the 
search for its solution. 

For example, we can conceive Nature as 
composed of permanent things — ^namely, 
bits of matter, moving about in space which 
otherwise is empty. This way of thinking 
about Nature has an obvious consonance 



with common-sense observation. Ttere are 
chairs, tables, bits of rock, oceans, animal 
bodies, vegetable bodies, planets, and snjfts. 
The enduring self-identity of a house, of a 
farm, of an animal body, is a presupposition 
of social intercourse. It is assumed in legal 
theory. It lies at the base of all literature. 
A bit of matter is thus conceived as a passive 
fact, an in dividual reality which is the same 
at an instant, or throughout a second, an 
hour, or a year. Such a material, in dividual 
reality supports its various qualifications 
such as shape, locomotion, colour, or smell, 
etc. The occurrences of Nature consist in 
the changes inthesequalifications,and more 
particularly in the changes of motion. The 
connection between such bits of matter con- 
sists purely of spatial relations. Thus, the 
importance of motion arises from its change 
of the sole mode of interconnection of ma- 
terial things. Mankind then proceeds to dis- 
cuss these spatial relations and discovers 
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geometty. The geometrical character of 
space is conceived as the one way in which 
Nature imposes determinate relations upon 
all bits of matter which are the sole occu- 
pants of space. In itself, space is conceived 
as unchanging from eternity to eternity, and 
as homogeneous from infinity to infinity. 
Thus, we compose a straightforward cha- 
racterization of Nature, which is consonant 
to common sense, and can be verified at each 
moment of our existence. We sit for hours 
in the same chair, in the same house, with 
the same animal body. The dimensions of 
the room are defined by its spatial relations. 
There are colours, sounds, scents, partly 
abiding and partly changing. Also, the 
major facts of change are defined by loco- 
motion of the animal bodies and of the in- 
organic furniture. Within this general con- 
cept of Nature, there have somehow to be 
j interwoven the further concepts of life and 
' mind. 
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I have been endeavouring to sketch the 
general common-sense notion of the uni- 
verse, which about the beginiaing of the six- 
teenth century, say in the year a.d. 1500, 
was in process of formation among the more 
progressive thinkers of the European pop u- 
lation. It was partly an inheritance from 
Greek thought and from medieval thought . 
Partly it was based on the deliverance of di- 
rect observation, at any moment veri£cd in 
. the world around us. It was the presupposed 
^support supplying the terms in which the 
Wswers to all further questions were found. 

1 Among these further questions, the most 
^ fundamental and the most obvious are those 
concerning the laws of locomotion, the 
meaning of life, the meaning of mentality, 
and the interrelations of matter, life, and 
mental ity . When we examine the procedures 
of the great men in the sixteenth and seven- 
teenth centuries, wefind them presupposing 
this general common-sense notion of the 
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universe, and endeavouring to answer all 
questions in the terms it supplies. 

I suggest that there can be no doubt but 
that this general notion expresses large, all- 
pervading truths about the world around 
us. The only question is as to how funda- 
mental these truths may be. In other words, 
we have to ask what large features of the 
universe cannot be expressed in these terms. 
We have also to ask whether we cannot jSnd 
some other set of notions which will explain 
die importance of this common-sense no- 
tion, and will also explain its relations to ' 
those other features ignored by the com- 
mon-sense notion. 

When we survey the subsequent course 
of scientific thought throughout the seven- 
teenth century up to the present day, two 
. curious facts emerge. In the first place, the 
, development of natural science has gradu- 
'ally discarded every single feature of the 
original common-sense notion. Nothing 

14 





whatevet temains of it, considered as ex- 
pressing the primary features in terms of 
•which the universe is to be interpreted. The 
obvious common-sense notion has been en- 
tirely destroyed, so far as concerns its func- 
tion as the basis for all interpretation. One 
by one, every item has been dethroned. 

There is a second characteristic of subse- 
. quent thought which is equally prominent. 
This common-sense notion still reigns su- 
preme in the workaday life of mankind, 
(t dominates the market place, the play- 
grounds, the law courts,and in factthcwhole 
, sociological intercourse of mankind. It is 
I supreme in Hterature and is assumed in all 
the humanistic sciences. Thus, the science 
of Nature stands opposed to the presupposi- 
tions of humanism. Where some concilia- 
tion is attempted, it often assumes some 
sort of mysticism. But in general there is no 
conciliation. 

Indeed, even when we confine attention 
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to natural science, no special science ever is 
grounded upon the conciliation of presup- 
positions belonging to all the various 
sciences of Nature. Each science confines 
itself to a fragment of the evidence and 
weaves its theories in terms of notions sug- 
gested by that fragment. Such a procedure 
is necessary by reason of the limitations of 
I human ability. But its dangers should al- 
I ways be kept in mind. For example, the in- 
' creasing departmentalization of universities 
during the last hundred years, however ne- 
cessary for administrative purposes, tends 
to trivialize the mentality of the teaching 
profession. The result of this effective sur- 
vival of two ways of thought is a patchwork 
procedure. 

Presuppositions from the two points of 
view are iaterwoven sporadically. Every 
special science has to assume results from 
other sciences. For example, biology pre- 
supposes physics. It will usually be the case 
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that these loans teally belong to the state of 
science thirty ot forty yeats earlier. Thepre- 
suppositions of the physics of my boyhood 
are to-day powerful influences in the men- 
tality of physiologists. Indeed, we do not 
need even to bring in the physiologists. The 
presuppositions of yesterday’s physics re- 
main in the minds of physicists, although 
their explicit doctrines taken in detail deny 
them. 

In order to understand this sporadic inter- 
weaving of old and mw in modern thought^ 
I will recur to the maioprinciples of the^ld 
common-sense doctrine, whi(^even to-day 
islhe common do ctrine of ordin ary life be- 
cause in some sense it is true . There are bjts 
ofmatter, enduring self-identkally in spa ce 
k filchls o therwise empty. Each bit of mat- 
ter occupies a definite limited region. Each 
■Such particle of matter has its own private 
' ^qualifications — such as its shape, its motion, 
'its mass, its colour, its scent. Some of these 
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qualifications change, others are persistent. 
The essential relationship between bits of 
matter is purely spatial. Space itself is eter- 
nally unchanging, always including in itseli 
this capacity for the relationship of bits of 
matter. Geometry is the science which in- 
vestigates this spatial capacity for imposing 
relationship upon matter. Locomotion of 
matter involves change in spatial relation- 
ship. It involves nothing more than that. 

' Matter involves nothing more than spati- 
ality, and the passive support of qualifica- 
tions. It can be qualified, and it must be 
qualified. But qualification is a bare fact, 
which is just itself. This is the grand dpc- 
trine of Nature as a self-sufficient, meaning- 
less complex of facts. Itis the doctrine of the 
autonomy of physical science. It is the doc- 
trine which in these lectures I am denying. 

The state of modern thought is that every 
single item in this general doctrine is denied, 
but that the general conclusions from the 
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doctrine as a whole ate tenaciously retained. 
The result is a complete muddle in scientific 
thought, in philosophic cosmology, and in 
epistemology. But any doctrine which does 
not implicitly presuppose this point of view 
is assailed as iminteUigible. i. ’ 

The first item to be abandoned was the 
set of qualifications which we distinguish in 
sense-perception — ^namely, colour, sound, 
scent, and analogous qualifications. The 
transmission theories for light and sound 
Introduced the doctrine of secondary quali- 
ties. The colour and the sound were no 
longer in Nature. They are the mental reac- 
tions of the percipient to internal bodily 
locomotions. Thus, Nature is left with bits 
of matter, qualified by mass, spatial rela- 
tions, and the change of such relations. 

This loss of the secondary qualities was 
a severe restriction to Nature, for its value 
to the percipient was reduced to its function 
as a mere agent of excitement. Also, the dc- 



tived mental excitement was not primarily 
concerned with factors in Nature. The 
colours and the sounds were secondary fac- 
tors supplied by the mental reaction. But 
the curious fact remained that these secon- 
dary factors are perceived as related by the 
spatiality which is the grand substratum of 
Nature. Hume was, I think, the first philo- 
sopher who explicitly pointed out this 
curious hybrid character of our perceptions, 
according to the current doctrine of the per- 
ception of secondary qualities. Though, of 
course, this hybrid characteristic was tacitly 
presupposed by Locke when he conceived 
colour as a secondary quality of the things 
in Nature. I believe that any cosmological 
doctrine which is faithful to the facts has to 
admit this artificial character of sense-per- 
ception. Namely, when we perceive the red 
rose we are associating our enjoyment of 
red derived from one source with our en- 
joyment of a spatial region derived from 
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another source. The conclusion that I draw 
is that sense-perception, for all its practical 
importance, is very superficial in its dis- 
closure of the nature of things. This con- 
clusion is supported by the character of 
delusiveness — ^that is, of illusion — ^which 
persistently clings to sense-perception. For 
example, our perception of stars •which 
years ago may have vanished, our percep- 
tions of images in mirrors or by refraction, 
our double vision, our visions under the in- 
fluence of drugs. My quarrel ■with modern 
epistemology concerns its exclusive stress 
upon sense-perception for the provision of 
data respecting Nature. Sense-perception 
does not provide the data in terms of which 
we interpret it. 

This conclusion that pure sense-percep- 
tion does not provide the data for its own 
interpretation was the great discovery em- 
bodied in Hume’s philosophy. This dis- 
covery is the reason why Hume’s treatise 
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will temain as the irtefutable basis for all 
subsequent philosophic thought. 

Another item in the common-sense doc- 
trine concerns empty space and locomotion. 
In the first place, the transmission of light 
and sound shows that space apparently 
empty is the theatre of activities which we 
do not directly perceive. This conclusion 
was explained by the supposition of types of 
subtle matter, namely, the ether, which we 
cannot directly perceive. In the second place, 
this conclusion, and the obvious behaviour 
of gross ordinary matter, show us that the 
motions of matter are in some way condi- 
tioned by the spatial relations of material 
bodies to each other. It was here that New- 
ton supplied the great synthesis upon which 
science was based for more than two cen- 
turies. Newton’s laws of motion provided 
a skeleton framework within which more 
particular laws for the interconnection of 
bodily motions could be inserted. He also 
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supplied one example of such a particular 
law in his great law of gravitation, which 
depended upon mutual distances. 

Newton’s methodology for physics was 
an overwhelming success. But the forces 
whichheintroducedleftNature still without 
meaning or value. In the essence of amaterial 
body — ^in its mass, motion, and shape — 
there was no reason for the law of gravi- 
tation. Even if the particular forces could 
be conceived as the accidents of a cosmic 
epoch, there was no reason in the Newtonian 
concepts of mass and motion why material 
bodies should be connected by any stress 
between them. Yet the notion of stresses, as 
essential connections between bodies, was 
a fundamental factor in the N e wtonian con- 
cept of Nature. What Newton left for em- 
pirical investigation was the determination 
of the particular stresses now existing. In 
this determination he made a magnificent 
beginning by isolating the stresses indicated 
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by his law of gravitation. But he left no hint 
why, in the nature of things, there should be 
any stresses at all. The arbitrary motions of 
the bodies were thus explained by the arbi- 
trary stresses between material bodies, con- 
joined with their spatiaiity, their mass, and 
their initial states of motion. By introducing 
stresses — in particular the law of gravita- 
tion — ^instead of the welter of detailed trans- 
formations of motion, he greatly increased 
the systematic aspect of Nature. But he left 
all the factors of the system — more particu- 
larly, mass and stress — ^in the position of 
detached facts devoid of any reason for their 
compresence. He thus illustrated a great 
philosophic truth, that a dead Nature can 
give no reasons. All ultimate reasons are in 
terms of aim at value. A dead Nature aims 
at nothing. It is the essence of life that it 
exists for its own sake, as the intrinsic reap- 
ing of value. 

Thus, for Newtonians, Nature yielded no 
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feasons: it could yield no reasons. Com- 
bining Newton and Hume we obtain a bar- 
ren concept, namely, a field of perception 
devoid of anydataforits own interpretation, 
and a system of interpretation devoid of any 
reason for the concurrence of its factors. It 
is this situation that modern philosophy 
from Kant onward has in its various ways 
sought to tender intelligible. My own be- 
lief is that this situation is a reductio ad ah- 
surdum, and should not be accepted as the 
basis for philosophic speculation. Kant was 
the first philosopher who in this way com- 
1 bined Newton and Hume. He accepted 
' them both, and his three critiques were his 
endeavour to render intelligible this Hume- 
Newton situation. But the Hume-Newton 
situation is the primary presupposition for 
all modern philosophic thought. Any en- 
deavour to go behind it is, in philosophic 
discussion, almost angrily rejected as un- 
intelligible. 



My aim in these lectures is briefly to point 
out how both Newton’s contribution and 
Hume’s contribution are, each in their way, 
gravely defective. They are right as far as 
they go. But they omit those aspects of the 
universe as experienced, and of our modes 
of experiencing, which jointly lead to the 
^ more penetrating ways of understanding. 
In the recent situations atWashington,D.C., 
the Hume-Newton modes of thought can 
only discern a complex transition of sensa, 
and an entangled locomotion of molecules, 
while the deepest intuition of the whole 
world discerns the President of the United 
States inaugurating a new chapter in the his- 
tory of mankind. In such ways the Hume- 
Newton interpretation omits our intuitive 
modes of understanding. 

I now pass on to the influence of modern 
science in discrediting the remaining items 
of the primary common-sense notion with 
which science in the sixteenth century started 
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its career. But in the present-day reconstruc- 
tion of physics fragments of the Newtonian 
concepts are stubbornly retained. The re- 
sult is to reduce modem physics to a sort of 
mystic chant over an unintel ligible univers e . 
This chant has the exact merits of the old 
magic ceremonies which flourished in an- 
cient Mesopotamia and later in Europe . One 
of the earliest fragments of writing which 
has survived is a report from a Babylonian 
astrologer to the king, stating the favour- 
able days to turn cattle into the fields, as de- 
duced by his observations of the stars. This 
mystic relation of observation, theory, and 
practice is exactly the present position of 
science in modern life, according to the pre- 
valent scientific philosophy. 

The notion of empty space, the mere 
vehicle of spatial interconnections, has been 
eliminated from recent science. The whole 
spatial universe is a field of force — or, in 
other words, a field of incessant activity. 
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The mathematical formulae of physics ex- 
press the mathematical relations realized in 
this activity. . 

The unexpected result has been the eli- 
mination of bits of matter as the self-identical 
supports for physical properties. At first, 
throughout the nineteenth century, the no- 
tion of matter was extended. The empty 
space was conceived as filled with ether. 
This etherwasnothing else than the ordinary 
matter of the original common-sense notion. 
It had the properties of a jeUy, with its con- 
tinuity, its cohesion, its flexibility, and its 
inertia. The ordinary matter of common 
sense then merely represented certain ex- 
1 ceptional entanglements in the ether — ^that 
I is to say, knots in the ether. These entangle- 
' ments, which are relatively infrequent 
throughout space, impose stresses and 
strains throughout the whole of the jelly- 
like ether. Also, the agitations of ordinary 
matter are transmitted through the ether as 
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agitations of the stresses and strains. In this 
way an immense unification was effected of 
the various doctrines of light, heat, elec- 
tricity, and energy, which now coalesced 
into the one science of the ether. The theory 
was gradually elaborated throughout the 
nineteenth century by a brilliant group 
of physicists and mathematicians, French, 
German, Dutch, Scandinavian, British, 
Italian, American. The details of their work, 
and the relative contributions of various 
individuals, are not to the point here. 

The final result is that the activities of the 
ether are very different from any of the 
modes of activity which the common-sense 
analysis ascribes to ordinary matter. If the 
doctrine of ether be correct, then our ordi- 
nary notions of matter are derived from ob- 
servations of certain average results which 
cloak the real nature of the activities of ether. 
The more recent revolution which has cul- 
minated in the physics of the present day has 
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only carried one step farther this trend of 
nineteenth-century science. Its moral is the 
extreme superficiality of the broad general- 
izations which mankind acquires on the 
basis of sense-perception. The continuous 
effort to understand the world has carried 
us far away from all those obvious ideas. 

1 Matter has been identified with energy, and 
: energy is sheer activity; the passive sub- 
, stratum composed of self-identical enduring 
bits of matter has been abandoned, so far as 
concerns any fundamental description. Ob- 
viously this notion expresses an important 
derivative fact. But it has ceased to be the 
presupposed basis of theory. The modern 
point of viewis expressed in terms of energy, 
activity, and the vibratory differentiations 
of space-time. Any local agitation shakes 
the whole universe. The distant effects are 
minute, but they are there. The concept of 
matter presupposed simple location. Each 
bit of matter was self-contained, localized in 
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a region with a passive, static network of 
spatial relations, entwined in a uniform re- 
lational system from infinity to infinity and 
from eternity to eternity. But in the modern 
concept the group of agitations which we 
term matter is fused into its environment. 
There is no possibility of a detached, self- 
contained local existence. The environment 
enters into the nature of each thing. Some 
elements in the nature of a complete set of 
agitations may remain stable as those agita- 
tions are propelled through a changing en- 
vironment. But such stability is only the 
case in a general, average way. This average, 
fact is the reason why we find the same chair, 
fte^gaWe rock, and the same planet, endur- 
ing for days, or for centuries, or for millions 
of years. In this average fact, the time-faaor 
takes the aspect of endurance, and change is 
a detail. The fundamental fact, according to 
thephysics of the present day, is that the en- 
vironment with its peculiarities seeps into 
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the group-agitation which we term matter, 
and the group-agitations extend their cha- 
racter to the environment. In truth, the 
notion of the seif-contained particle of mat- 
ter, self-sufficient within its local habitation, 
is an abstraction. Now an abstraction is no- 
thing else than the omission of part of the 
truth. The abstraction is well founded when 
the conclusions drawn from it are not viti- 
ated by the omitted truth. 

This general deduction from the modern 
doctrine of physics vitiates many conclu- 
sions drawn from the applications of physics 
to other sciences, such as physiology, or 
even such as physics itself. For example, 
when geneticists conceive genes as the de- 
terminants of heredity. The analogy of the 
old concept of matter sometimes leads them 
to ignore the influence of the particular ani- 
mal body in which they are functioning. 
They presuppose that a pellet of matter re- 
mains in all respects self-identical whatever 
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be its changes of environment. So far as 
modern physics is concerned, such charac- 
teristics may, or may not, effect changes in 
the genes, changes which are important in 
certain respects, though not in others. Thus, 
no a priori argument as to the inheritance of 
characters can be drawn from the mere doc- 
trine of genes. In fact, recently, physio- 
logists have found that genes are modified 
in some respects by their environment. The 
presuppositions of the old common-sense 
view survive, even when the view itself has 
been abandoned as a fundamental descrip- 
tion. 

This survival of fragments of older doc- 
trines is also exemplified in the modem use 
of the term space-time. The notion of space 
with its geometry is strictly co-ordinated to 
the notion of material bodies with simple 
location in space. A bit of matter is then 
conceived as self-sufficient with the simple 
location of the region which it occupies. It 
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is just thete, in that tegion where it is ; and 
it can be described without reference to the 
goings on in any other region of space. The 
empty space is the substratum for the pas- 
sive geometrical relationships between ma- 
terial bodies. These relationships are bare, 
static facts and carry no consequences which 
are essentially necessary. For example, New- 
ton’s law of gravitation expresses the 
changes of locomotion which are associated 
with the spatial relations of material bodies 
with each other. But this law of gravitation 
does not result from the Newtonian notion 
of mass combined with the notion of the 
occupancy of space, together with the Eu- 
clidean geometry. None of these notions 
either singly or in combination give the 
slightest warrant for the law of gravitation. 
Neither Archimedes, nor Galileo, by puz- 
zling over these notions, could have derived 
any suggestion for the gravitational law. 
^According to the doctrine, space was the 
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substratum for the great all-pervading pas- 
sive relationship of the natural world. It 
conditioned all the active relationships, but 
it did not necessitate them. 

The new view is entirely different. The 
fundamental concepts are activity and pro- 
cess. Nature is divisible and thus extensive. 
But any division, including some activities 
and excluding others, also severs the pat- 
terns of process which extend beyond all 
boundaries. The mathematical formulae in- 
dicate a logical completeness about such 
patterns, a completeness which boundaries 
destroy. For example, half a wave tells only 
half the story. The notion of self-sufficient 
isolation is not exemplified in modern 
physics. There are no essentially self-con- 
tained activities within limited regions. 
These passive geometrical relationships be- 
tween substrata passively occupying regions 
have passed out of the picture. Nature is a 
theatre for the interrelations of activities. 



All things change, the activities and their 
interrelations. To this new concept, the no- 
tion of space with its passive, systematic, 
geometric relationship is entirely inappro- 
priate. The fashionable notion that the new 
physics has reduced all physical laws to the 
statement of geometrical relations is quite 
ridiculous. It has done the opposite. In the 
place of the Aristotelian notion of the 
procession of forms, it has substituted the 
notion of the forms of process. It has thus 
swept away space and matter, and has sub- 
stituted the study of the internal relations 
within a complex state of activity. This com- 
plex state is in one sense a unity. There is' the 
whole universe of physical action extending 
to the remotest star cluster. In another 
sense, it is divisible into parts. We can trace 
interrelations within a selected group of 
activities, and ignore all other activities. By 
such an abstraction we shall fail to explain 
those internal activities which are affected 
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by changes in the external system which have 
been ignored. Also, in any fundamental 
sense, we shall fail to understand the re- 
tained activities. For these activities will 
depend upon a comparatively unchanging 
systematic environment. 

In all discussions of Nature we must re- 
member the differences of scale, and in par- 
ticular the differences of time-span. We are 
apt to take modes of observable functioning 
of the human body as setting an absolute 
scale. It is extremely rash to extend con- 
clusions derived from observation far be- 
yond the scale of magnitude to which 
observation was confined. For example, to 
exhibit apparent absence of change within 
a second of time tells nothing as to the 
change within a thousand years. Also, no 
apparent change within a thousand years 
tells anything as to a million years; and no 
apparent change within a million years tells 
anything about a million million years. We 
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can extend this progression indefinitely. 
There is no absolute standard of magnitude. 
Any term in this progression is large com- 
pared to its predecessor' and is small com- 
pared to its successor. 

Again, all special sciences presuppose 
certain fundamental types of things. Here 
I am using the word “thing” in its most 
general sense, which can include activities, 
colours and other sensa, and values. In this 
serise, a “thing” is whatever we can talk 
about. A science is concerned with a limited 
set of various types of things. There is thus, 
in the first place, this variety of types. In the 
second place, there is the determination as 
to what types are exhibited in any indicated 
situation. For example, there is the singular 
proposition — “ This is green ” ; and there is 
the more general proposition — “All those 
things are green”. This type of enquiry is 
what the traditional Aristotelian logic takes 
care of. Undoubtedly such enquiries are 
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essential in the initial stage of any science. 
But evety science strives to get beyond it. 
Unfortunately, owing to the way in which 
for over two thousand years philosophic 
thought has been dominated by its back- 
ground of Aristotelian logic, all attempts to 
combine the set of special sciences into a 
philosophic cosmology, giviug some under- 
standing of the universe — all thes e attempts 
are vitiated by an unconscious relapse into 
these Aristotelian forms as the sole mode of 
expression. The disease of philosophy is its 
itch to express itself in the forms, “Some S 
isP”, or “AUSisP”. 

Returning to the special sciences, the 
third step is the endeavour to obtain quan- 
titative decisions. In this stage the typical 
questions are, “ How much P is involved in 
T? ’’and “How many T’s are P?” In other 
words, number, quantity, and measurement 
have been introduced. A simple-minded 
handling of these quantitative notions can 
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be just as misleading as undue ttust in the 
Afistotelian foims fot propositions. 

The fourth stage in the development of 
the science is the introduction of the notion 
of pattern. Apart from attention to this con- 
cept of pattern, our understanding of Nature 
is crude in the extreme. For example, given 
an aggregate of carbon atoms and oxygen 
atoms, and given that the number of oxygen 
atoms and the number of carbon atoms are 
known, the properties of the mixture are 
unknown until the question of pattern is 
settled. How much free oxygen is there? 
How much free carbon ? How much carbon 
monoxide? How much carbon dioxide? 
The answers to some of these questions, 
with the total quantities of oxygen and of 
carbon presupposed, will determine the an- 
swer to the rest. But, even allowing for this 
mutual determination, there will be an en- 
ormous number of alternative patterns for 
a mixture of any reasonable amount of car- 
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bon and oxygen. And even when the purely 
chemical pattern is settled, and when the 
region containing the mixture is given, there 
are an indefinite number of regional patterns 
for the distribution of the chemical sub- 
stances within the containing region. Thus, 
beyond all questions of quantity, there lie 
questions of pattern, which are essential for 
the understanding of Nature. Apart from a 
\ presupposed pattern, quantity determines 
nothing. Indeed, quantity itself is nothing 
other than analogy of functions within ana- 
logous patterns. 

Also, this example, involving mere che- 
mical mixture, and chemical combination, 
and the seclusion of different substances in 
different subregions of the container, shows 
us that the notion of pattern involves the 
concept of different modes of togetherness. 
This is obviously a fundamental concept 
which we ought to have thought of as soon 
as we started with the notion of various 
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types of fundamental things. The danger of 
all these fundamental notions is that we are 
apt to assume them unconsciously. When 
we ask ourselves any question we will usually 
find that we are assuming certain types of 
entities involved, that we are assuming cer- 
tain modes of togetherness of these entities, 
and that weareevenassuming certain widely 
spread generalities of pattern. Our attention 
is concerned with details of pattern, and 
measurement, and proportionate magni- 
tude. Thus, the laws of Nature are merely 
all-pervading patterns of behaviour, of 
which the shift and discontinuance lie be- 
yond our ken. Again, the topic of every 
t science is an abstraction from the full con- 
crete happenings of natures. But every ab- 
! straction neglects the influx of the factors 
omitted into the factors retained. Thus, a 
single pattern discerned by vision limited to 
the abstractions within a special science dif- 
ferentiates itself into a subordinate factor in 
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an indefinite number of wider patterns when 
we consider its possibilities of relatedness 
to the omitted universe. Even within the 
circle of the special science we may find di- 
versities of functioning not to be explained 
in terms of that science. But these diversi- 
ties can be explained when we consider the 
variety of wider relationships of the pattern 
in question. 

To-day the attitude among many leaders 
in natural sci ence is a vehement denial of the 
considerations which have here been put 
forward. Their attitude seems to me to be a 
touching example of baseless faith. This 
judgment is strengthened when we reflect 
that their position of the autonomy of the 
natural sciences has its origin in a concept 
of the world of Nature, now discarded. 

Finally, we are left with a fundamental 
question as yet undiscussed. What are those 
primary types of things in terms of which 
the process of the universe is to be under- 
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stood? Suppose we agree that Natute dis- 
closes to the scientific scrutiny merely acti- 
vities and process. What does this mean? 
These activities fade into each other. They 
arise and then pass away. What is being en- 
acted? What is effected? It cannot be that 
these are merely the formulae of the multi- 
plication table — ^in the words of a great 
^ philosopher, merely a bloodless dance of 
I categories. Nature is full-blooded. Real 
'-facts are happening. Physical Nature, as 
studied in science, is to be looked upon as a 
complex of the more stable interrelations 
between the real facts of the real uni- 
verse. 

This lecture has been confined to Natute 
under an abstraction in which aU reference 
to life was suppressed. The effect of this ab- 
straction has been that dynamics, physics, 
and chemistry were the sciences which 
guided our gradual transition from the full 
common-sense notions of the sixteenth cen- 
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tury to the concept of Nature suggested by 
the speculative physics of the present day. 
This change of view, occupying four cen- 
turies, may be characterized as the transition 
from space and matter as the fundamental 
notions to process conceived as a complex 
of activity with internal relations between 
its various factors. The older point of view 
enables us to abstract from change and to 
conceive of the full reality of Nature at an 
instant, in abstraction from any temporal 
duration and characterized as to its inter- 
relations solely by the instantaneous distri- 
bution of matter in space. According to the 
Newtonian view, what had thus been omit- 
ted was the change of distribution at neigh- 
bouring instants. But such change was, on 
this view, plainly irrelevant to the essential 
reality of the material universe at the instant 
considered. Locomotion, and change of re- 
lative distribution, was accidental and not 
essential. Equally accidental was endurance. 
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Nature at an instant is, in this view, equally 
real whether or no there be no Nature at any 
other instant — or, indeed, whether or no 
there be any other instant. Descartes, who 
with Galileo and Newton co-operated in the 
construction of the final Newtonian view, 
accepted this conclusion. For he explained 
endurance as perpetual re-creation at each 
instant. Thus, the matter of fact was, for 
him, to be seen in the instant and not in the 
endurance. For him, endurance was a mere 
succession of instantaneous facts. There 
were other sides to Descartes’ cosmology 
which might have led him to a greater em- 
phasis on motion. For example, his doc- 
trines of extens ion and vortices. Butinfact, 
by anticipation, he drew the conclusion 
which fitted the Newtonian concepts. 

There is a fatal contradiction inherent in 
the Newtonian cosmology. Only one mode 
of the occupancy of space is allowed for — 
namely, this bit of matter occupying this 
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region at this duratioiiless instant. This 
occupation of space is the final teal fact, 
without tefetence to any other instant, or to 
any other piece of matter, or to any other 
region of space. Now, assuming this New- 
tonian doctrine, we ask — ^What becomes of 
velocity at an instant ? Again we ask — ^What 
becomes of momentum at an instant ? These 
notions are essentialfor Newtonian physics, 
and yet they are without any meaning for it. 
Velocity and momentum require the con- 
cept that the state of things at other times 
andotherplaces enters into the essential cha- 
racter of the material occupancy of space at 
any selected instant. But the Newtonian 
concept allows for no such modification of 
the relation of occupancy. Thus, the cos- 
mological scheme is inherently inconsistent . 
The mathematical subtleties of the differ- 
ential calculus afford no help for the rem oval 
of this difficulty. We can, indeed, phrase the 
point at issue in mathematical terms. The 
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Newtoftiannotionofoccupanqrcottespoiids 
to the value of a function at a selected point. 
But the Newtonian physics requires solely 
the limit of the function at that point. And 
the Newtonian cosmology gives no hint 
why the bare fact which is the value should 
be replaced by the reference to other times 
and places which is the limit. 

For the modern view process, activity, 
and change are the matter of fact. At an in- 
stant there is nothing. Each instant is only 
a way of grouping matters of fact. Thus, 
since there are no instants, conceived as 
simple primary entities, there is no Nature 
at an instant. Thus, all the interrelations of 
matters of fact must involve transition in 
their essence. AU realization involves im- 
plication in the creative advance. 

The discussion in this lecture is only the 
prolegomenon for the attempt to answer 
the fundamental question- — ^Ho w do we add 
content to the notion of bare activity? 
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Activity for what, producing wha!, activity 
involving what? 

The next lecture will iniroducc (he coji- 
cept of life, and will thus enable U i (o con- 
ceive of Nature more concretely, without 
abstraction. 
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The status of life in Nature is the standing 
problem of philosophy and of science. In- 
deed, it is the central meeting point of aUthe 
strains of systematic thought, humanistic, 
naturalistic, philosophic. The very meaning 
of life is in doubt, "'^en we understand it, 
we shall also understand its status in the 
world. But its essence and its status are 
alike baffling. 

After all, this conclusion is not very dif- 
ferent from our conclusion respecting Na- 
ture, considered in abstraction from the no- 
tion of life. We were left with the notion of 
an activity in which nothing is effected. 
Also this activity, thus considered, discloses 
no ground for its own coherence. There is 
merely a formula for succession. But there 
is an absence of understandable causation to 
give a reason for that formula for that suc- 
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cession. Of course, it is always possible to 
work one’s self into a state of complete con- 
tentment with an ultimate irrationality. The 
popular positivistic philosophy adopts this 
attitude. 

The wealmess of this positivism is the 
way in which we aU welcome the detached 
fragments of explanation attained in our 
present stage of civilization. Suppose that a 
hundred thousand years ago our ancestors 
had been wise positivists. They sought for 
no reasons. What they had obseiwed was 
sheer matter of fact. It was the development 
of no necessity. They would have searched 
for no reasons underlying facts immediately 
observed. Civilization would never have 
developed. Our varied powers of detailed 
observation of the world would have re- 
mained dormant. For the peculiarity of a 
reason is that the intellectual development 
of its consequences suggests consequences 
beyond the topics already observed. The., 
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extension of observation wails upon some 
im apprehension of reasonable connection. 
For example, the observation of insects on 
flowers dimly suggests some congruity be- 
tween the natures of insects and of flowers, 
and thus leads to a wealth of observation 
from which whole branches of science have 
developed. Buta consistent positivistshould 
be content with the observed facts — ^namely, 
insects visiting flowers. It is a fact of charm- 
ing simplicity. There is nothing further to 
be said upon the matter, according to the 
doctrine of a positivist. At present the sci en- 
tific world is suffering from a bad attack of 
muddle-headed positivism, which arbitra- 
rily applies its doctrine and arbitrarily es- 
capes from it. The whole doctrine of life in 
Naturehas suffered from this positivist taint. 
We are told that there is the routine de- 
scribed in physical and chemical formulae, 
and that in the process of Nature there is no- 
thing else. 
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The origin of this persuasion is the dual- 
ism which gradually developed in European 
thought in respect to mind and Nature. At 
the beginning of the modern period Des- 
cartes expresses this dualism with the ut- 
most distinctness. For him, there are ma- 
terial substances with spatial relations, and 
mental substances. The mental substances 
are external to the material substances. 
Neither type requires the other type for the 
completion of its essence.Their unexplained 
interrelations are unnecessary for their re- 
spective existences. In truth, this formula- 
tion of the problem in terms of minds and 
matter is unfortunate. It omits the lower 
forms of life, such as vegetation and the 
lower animal types. These forms touch up- 
on human mentality at their highest, and 
upon inorganic Nature at their lowest. 

The effect of this sharp division between 
Nature and life has poisoned aU subsequent 
philosophy. Even when the co-ordinate 
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existence of the two types of actualities is 
abandoned, there is no proper fusion of the 
two in most modern schools of thought. 
For some. Nature is mere appearance and 
mind is the sole reality. For others, physical 
Nature is the sole reality and mind is an epi- 
phenomenon. Here the phrases “mere ap- 
pearance” and “epiphenomenon” obviously 
carry the implication of slight importance 
for the understanding of the final nature of 
things. 

The doctrine that I am maintaining is that 
neither physical Nature nor life can beunder- 
stood unless we fuse them together as es- 
sential factors in the composition of “really 
real ’’things whose interconnections and in- 
dividual characters constitute the universe. 

The fiirst step in the argument must be to 
form some concept of what life can mean. 
Also, we require that the deficiencies in our 
concept of physical Nature should be sup- 
plied by its fusion with life. And we require 
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that, on the other hand, the notion of life 
should involve the notion of physical Na- 
ture. 

Now as a first approximation the notion 
of life implies a certain absoluteness of self- 
enjoyment. This must mean a certain im- 
mediate individuality, which is a complex 
process of appropriating into a unity of ex- 
istence the many data presented as relevant 
by the physical processes of Nature. Life 
implies the absolute, individual self-enjoy- 
ment arising out of this process of appropri- 
ation. I have, in my recent writings, used the 
word “prehension” to express this process 
of appropriation. Also, I have termed each 
individual act of immediate self-enjoyment 
an “occasion of experience”. I hold that 
these unities of existence, these occasions of 
experience, are the really real thmgs which 
in their collective unity compose the evolv- 
ing universe, ever plungiag into the creative 
advance. 
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But these ate forward references to the 
issue of the argument. As a first approxima- 
tion we have conceived life as implying ab- 
solute, individual self-enjoyment of a pro- 
cess of appropriation. The data appropri- 
ated are provided by the antecedent func- 
tioning of the universe. Thus, the occasion 
of experience is absolute in respect to its 
immediate self-enjoyment. How it deals 
with its data is to be understood without 
reference to any other concurrent occasions . 
Thus, the occasion, in reference to its in- 
ternal process, requires no contemporary 
process in order to exist. In fact this mutual 1 
independence in the internal process of self- i 
adjustment is the definition of contempo- j 
raneousness. 

This concept of self-enjoyment does not 
exhaust that aspect of process here termed 
“ life ”. Process for its intelligibility i nvolves 
the notion of a creative aaivity belonging 
to the very essence of each occasion. It is 
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the process of eliciting into actual being fac- 
tors in the universe which antecedently to 
that process exist only in the mode of un- 
realized potentialities. The process of self- 
creation is the transformation of the poten- 
tial into the actual, and the fact of such trans- 
formation includes the immediacy of self- 
enjoyment. 

Thus, in conceiving the function of life 
in an occasion of experience, we must dis- 
criminate the actualized data presented by 
the antecedent world, the non-actuahzed 
potentialities which lie ready to promote 
their fusion into a new unity of experience, 
and the immediacy of self-enjoyment which 
belongs to the creative fusion of those data 
with those potentiahties. This is the doc- 
trine of the creative advance whereby it be- 
^ longs to the essence of the universe, that it 
\ passes into a future. It is nonsense to con- 
ceive of Nature as a static fact, even for an 
instant devoid of duration. There is no Na- 
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ture apart from traasition, and there is no 
transition apart from temporal duration. 
This is the reason whp the notion of an in- 
stant of time, conceived as a primary simple 
fact, is nonsense. 

But even yet we have not exhausted the 
notion of creation which is essential to the 
understanding of Nature. We must add yet 
another character to our description of life. 
This missing characteristic is “aim”. By 
this term “aim” is meant the exclusion of 
the boundless wealth of alternative poten- 
tiality, and the inclusion of that definite fac- 
tor of novelty which constitutes the selected 
way of entertaining those data in that pro- 
cess of unification. The aim is at that com- 
plex of feeling which is the enjoyment of 
those data in that way. “That way of enjoy- 
ment ” is selected from the boundless wealth 
of alternatives. It has been aimed at for 
actualization in that process. 

Thus, the characteristics of life are abso- 
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lute self-enjoyment, creative activity, aim. 
Here “aim” evidently involves the enter- 
tainment of the purely ideal so as to be 
directive of the creative process. Also, the 
. enjoyment belongs to the process and is 
j not a characteristic of any static result. 

; The aim is at the enjoyment belonging to 
^ the process. 

The question at once arises as to whether 
this factor of life in Nature, as thus in- 
terpreted, corresponds to anything that we 
observe in Nature. All philosophy is an en-. 
I deavour to obtain a self-consistent under- 
. standing of things observed. Thus, its 
i development is guided in two ways — one 
i is the demand foracoherent self-consistency, 
and the other is the elucidation of things 
observed. It is, therefore, our first task to 
compare the foregoing doctrine of life in 
Nature with our direct observations. 

Without doubt the sort of observations 
most prominent in our conscious experience 
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are the sense-perceptions. Sight, hearing, 
taste, smell, touch constitute a rough list of 
our major modes of perception through the 
senses. But there are an indefinite set of ob- 
scure bodily feelings which form a back- 
ground of feeling with items occasionally 
flashing into prominence. The peculiarity 
of sense-perception is its dual character, 
partly irrelevant to the body and partly re- 
ferent to the body. In the case of sight, the 
irrelevance to the body is at its maximum. 
We look at the scenery, at a picture, or at an 
approaching car on the road, as an external 
presentation given for our mental enter- 
tainment or mental anxiety. There it is, ex- 
posed to view. But, on reflection, we elicit 
the underlying experience that wc were see- 
ing with our eyes. Usually this fact is not in 
explicit consciousness at the moment of 
perception. The bodily reference is reces- 
sive, the visible presentation is dominant. 
In the other modes of sensation the body is 
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more prominent. There is great variation in 
this respect between the different modes. In 
any doctrine as to the information derived 
from sense-perception this dual reference — 
external reference and bodily reference — 
should be kept in mind. The current philo- 
sophicdoctrines,mostly derived from Hume, 
are defective by reason of their neglect of 
bodily reference. Their vice is the deduction 
of a sharp-cut doctrine from an assumed 
sharp-cut mode of perception. The truth is 
that our sense-perceptions are extraordin- 
arily vague and confused modes of experi- 
ence. Also, there is every evidence that their 
prominent side of external reference is very 
superficial in its disclosure of the universe. 
It is important. For example, pragmatically 
a paving stone is a hard, solid, static, irre- 
movable fact. This is what sense-percep- 
tion, on its sharp-cut side, discloses. But if 
physical science be correct, this is a very 
superficial account of that portion of the 
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• universe ■which we call the paving stone. 

‘ Modern physical science is the issue of a co- 
ordinated effort, sustained for more than 
three centuries, to understand those activi- 
ties of Nature by reason of which the transi- 
tions of sense-perception occur. 

Two conclusions are now abundantly 
clear. One is that sense-perception omits 
any discrimination of the fundamental ac- 
tivities within Nature. For example, con- 
sider the difference between the paving 
stone as perceived visually, or by falling 
upon it, and the molecular activities of the 
paving stone as described by the physicist. 
The second conclusion is the failure of 
science to endow its formulae for activity 
with any meaning. The divergence of the 
formulae about Nature from the appearance 
of Nature has robbed the formulae of any 
explanatory character. It has even robbed 
us of reason for believing that the past gives 
any ground for expectation of the future. 
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In fact, science conceived as resting on mere 
sense-perception, with no other source of 
observation, is bankrupt, so far as concerns 
its claim to self-sufficiency. 

Science can find no individual enjoyment 
in Nature; science can find no aim in Na- 
ture; science can find no creativity in Na- 
ture ; it finds mere rules of succession. These 
negations are true of natural science. They 
are inherent in its methodology. The reason 
for this bliadness of physical science lies in 
the fact that such science only deals with 
half the evidence provided by human ex- 
perience. It divides the seamless coat — or, 
to change the metaphor into a happier form, 
it examines the coat, which is superficial, 
and neglects the body, which is funda- 
mental. 

The disastrous separation of body and 
mind which has been fixed on European 
thought by Descartes is responsible for this 
blindness of science. In one sense the ab- 
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stf action has been a happy one, in that it has 
allowed the simplest things to be considered 
first, for about ten generations. Now these 
simplest things are those widespread habits 
of Nature that dominate the whole stretch 
of the universe within our remotest, vaguest 
observation. None of these laws of Nature 
gives the slightest evidence of necessity. 
They are the modes of procedure which 
within the scale of our observations do in 
fact prevail. I mean the fact that the exten- 
siveness of the universe is dimensional, the 
fact that the number of spatial dimensions 
is three, the spatial laws of geometry, the 
ultimate formulae for physical occurrences. 
There is no necessity in any of these ways of 
behaviour. They exist as average, regulative 
conditions because the majority of actuali- 
ties are swaying each other to modes of 
interconnection exemplifying those laws. 
New modes of self-expression may be gain- 
ing ground. We cannot tell. But, to judge 
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by all analogy, aftet a sufficient span of ex- 
istence our present laws will fade into un- 
importance. New interests will dominate. 
In our present sense of the term, our spatio- 
physical epoch will pass into that back- 
ground of the past, which conditions aU 
things dimly and without evident effect on 
the decision of promiuent relations. 

These massive laws, at present prevailing, 
are the general physical laws of inorganic 
Nature. At a certam scale of observation 
I they are prevalent without hint of inter- 
I ference. The formation of suns, the motions 
j of planets, the geologic changes on the 
earth, seem to proceed with a massive im- 
petus which excludes any hint of modifica- 
tion by other agencies. To this extent sense- 
perception on which science relies discloses 
no aim in Nature. 

Yet it is untrue to state that the general 
observation of mankind, in which sense- 
perception is only one factor, discloses no 
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aim. The exact contrary is the case. All ex- 
planations of the sociological functionings 
of mankind include “aim” as an essential 
factor in explanation. For example, in a 
criminal trial where the evidence is circum- 
stantial the demonstration of motive is one 
chief reliance of the prosecution. In such 
a trial would the defence plead the doctrine 
that purpose could not direct the motions 
of the body, and that to indict the thief for 
stealing was analogous to indicting the sun 
for rising? Again no statesman can conduct 
international relations without some esti- 
mate — ^implicit or explicit in his conscious- 
ness — of the types of patriotism respectively 
prevalent in various nations and in the 
statesmen of these nations. A lost dog can 
be seen trying to find his master or trying to 
find his way home. In fact we ate directly 
conscious of our purposes as directive of our 
actions. Apart from such direction no doc- 
trine could in any sense be acted upon. The 
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notions entertained mentally would have no 
effect upon bodily actions. Thus, what hap- 
pens would happen in complete indifference 
to the entertainment of such notions. 

Scientific reasoning is completely domin- 
ated by the presupposition that mental func- 
tionings are not properly part of Nature. 
Accordingly it disregards all those mental 
antecedents which mankind habitually pre- 
suppose as effective in guiding cosmological 
functionings. As a method this procedure is 
entirely justifiable, provided that we recog- 
nize the limitations involved. These limita- 
tions are both obvious and undefined. The 
gradual eliciting of their definition is the 
hope of philosophy. 

The points that I would emphasize are; 
First, that this sha rp (fiyision between mm- 
tal ity a nd _Nature has no ground' in ^ur 
fundamental observation. We &d our- 
^ves living within Nature. Second, I con- 
clude that we should conceive mental 
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operations as among the factors ’vf^hich make 
up the constitution of Nature. Third, that 
we should reject the notion of idle wheels in 
the process of Nature. Every factor which 
emerges makes a difference, and that differ- 
ence can only be expressed in terms of the' 
individual character of that factor. Fourth, 
that we have now the task of defining natural 
facts, so as to understand how mental occur- 
rences are operative in conditioning the 
subsequent course of Nature. 

A rough division can be made of six tjrpes 
of occurrences in Nature. The first type is 
human existence, body and mind. The 
second type includes all sorts of animal life, 
insects, the vertebrates, and other genera. 
In fact all the various types of animal life 
other than human. The third type includes 
all vegetable life. The fourth type consists 
of the single living cells. The fifth type con- 
sists of all large-scale inorganic aggregates, 
on a scale comparable to the size of animal 
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bodies, or larger. The sixth type is com- 
posed of the happenings on an infinitesimal 
scale, disclosed by the minute analysis of 
modern physics. 

Now all these functionings of Nature in- 
fluence each other, require each other, and 
lead on to each other. The list has purposely 
been made roughly, without any scientific 
pretension. The sharp-cut scientific classifi- 
cations are essential for scientific method, 
butthey are dangerous for philosophy . Such 
classification liides the truth that the dif- 
ferent modes of natural existence shade off 
into each other. There is the animal life with 
its central direction of a society of cells, 
there is the vegetable life with its organized 
republic of cells, there is the cell life with its 
organized republic of molecules, there is the 
large-scale inorganic society of molecules 
with its passive acceptance of necessities 
derived from spatial relations, there is the 
infra-molecular activity which has lost all 
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trace of the passivity of inorganic Nature 
on a larger scale. 

In this survey some main conclusions 
stand out. One conclusion is the diverse 
modes of functioning which are produced 
by diverse modes of organization. The 
second conclusion is the aspect of continuity 
between these difiFerent modes. There are 
border-line cases, which bridge the gaps. 
Often the border-line cases are unstable, and 
pass quickly. Butspanof existence is merely 
relative to our habits of human life. For 
infra-molecular occurrences, a second is a 
vast period of time. A third conclusion is 
the deference in the aspects of Nature ac- 
cording as we change the scale of observa- 
tion. Each scale of observation presents us 
with average effects proper to that scale. 

Again, another consideration arises. How 
do we observe Nature? Also, what is the 
proper analysis of an observation ? The con- 
ventional answer to this question is that we 


73 



perceive Nature through our senses. Also, 
in the analysis of sense-perception we are 
apt to concentrate upon its most clear-cut 
instance, namely, sight. Now visual per- 
ception is the final product of evolution. It 
belongs to high-grade animals — to verte- 
brates and to the more advanced type of in- 
sects. There are numberless living things 
which afford no evidence of possessing 
sight. Yet they show every sign of taking 
account of their environment in the way 
proper to living things .Also, human beings 
shut off sight with peculiar ease, by closiug 
their eyes or by the calamity of blindness. 
The information provided by mere sight is 
peculiarly barren — ^namely, external regions 
disclosed as coloured. There is no necessary 
transition of colours, and no necessary selec- 
tion of regions, and no necessary mutual 
adaptation of the display of colours. Sight 
at any instant merely provides the passive 
fact of regions variously coloured. If we 
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have memories, we observe the traasition 
of colours. But there is nothing intrinsic to 
the mere coloured regions which provides 
any hint of internal activity whereby change 
can be understood. It is from tlois experi- 
ence that our conception of a spatial distri- 
bution of passive material substances arises. 
Nature is thus described as made up of 
vacuous bits of matter with no internal 
values, and merely hurrying through space. 

But there are two accompaniments of 
this experience which should make us sus- 
picious of accepting it at its face value as any 
direct disclosure of the metaphysical nature 
of things. In the first place, even in visual 
experience we are also aware of the inter- 
vention of the body. We know directly that 
we see with our eyes. That is a vague feeling, 
but extremely important. Second, every 
tjpje of crucial experiment proves that what 
we see, and where we see it, depend entirely 
upon the physiological functioning of our 
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body. Any method o£ making out body 
function internally in a given way will pro- 
vide us with an assigned visual sensation. 
The body is supremely indifferent to the 
happenings of Nature a short way off, where 
it places its visual sensa. 

Now, the same is true of all other modes 
of sensation, only to a greater extent. All 
sense-perception is merely one outcome of 
the dependence of our experience upon 
bodily functionings. Thus, if we wish to 
understand the relation of our personal ex- 
perience to the activities of Nature, the pro- 
per procedure is to examine the dependence 
of our personal experiences upon our per- 
sonal bodies. 

Let us ask about our overwhelming per- 
suasions as to our own personal body-mind 
relation. In the first place, there is the claim 
to unity. The human individual is one fact, 
body and mind. This claim to unity is the 
fundamental fact, always presupposed, rarely 
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cules and gaining molecules. When we con- 
sider the question with microscopic accuracy, 
there is no definite boundary to determine 
where the body begins and external Nature 
ends. Again, the body can lose whole limbs, 
and yetwe claim identity with thesamebody. 
Also, the vital functions of the cells in the 
amputated limb ebb slowly. Indeed, the 
limb survives in separation from the body 
for an immense time compared to the in- 
ternal vibratory periods of its molecules. 
Also, apart from such catastrophes, the body 
requires the environment in order to exist. 
Thus, there is a unity of the body with the 
environment, as well as a unity of body and 
soul into one person. 

But in conceiving our personal identity 
we are apt to emphasize rather the soul than 
the body. The one individual is that co- 
ordinated stream of personal experiences 
which is my thread of life or your thread of 
life. It is that succession of self-realization, 
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each occasion with its direct memory of its 
past and with its anticipation of the future. 
That claim to enduring self-identity is our 
self-assertion of personal identity. 

Yet, when we examine this notion of the 
soul, it discloses itself as even vaguer than 
our definition of the body. First, the con- 
tinuity of the soul — so far as concerns con- 
sciousness — ^has to leap gaps in time. We 
sleep or we are stunned. And yet it is the 
same person who recovers consciousness. 
We trust to memory, and we ground our 
trust on the continuity of the functionings 
of Nature, more especially on the continuity 
of our body. Thus, Nature in general and 
' the body in particular provide the stuff for 
the personal endurance of the soul. Again, 
I there is a curious variation in the vivic^ess 
j of the successive occasions of the soul’s ex- 
istence. We-are living at full stretch with a 
keen observation of external occurrence; 
then external attention dies away and we are 
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lost in meditation ; the meditation gradually 
weakens in vivid presentation — we doze; 
If we dream; we sleep with a total lapse of th e 
I ^^^sciousness. These function- 

ings of the soul are diverse, variable, and 
discontinuous. The cl^ to the unity of the 
soul is an alogous to the claim to the unity 
of the body, and is analogous to the claim 
tojhe of_body W s_ou^^^^ is ana- 
iogp'iis to th eclairn tothe community of the 
^ith an mernal Nature, it is the task 
of philosophTclpecuIatibn to conceive the 
happenings of the universe so as to render 
understandable the outlook of physical 
science and to combine this outlook with 
these direct persuasions representing the 
basic facts upon which epistemology must 
build. The weakness of the epistemology of 
the eighteenth and nineteenth centuries was 
that it based itself purely upon a narrow 
formulation of sense-perception. Also, a- 
mong the various modes of sensation, visual 
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experience was picked out as the typical 
example. The xesult was to exclude all the 
really fundamental factors constituting our 
experience. 

In such an epistemology we are far from 
the complex data which philosophic specu- 
lation has to account for in a system ren- 
dering the whole understandable. Consider 
the types of community of body and soul, 
of body and Nature, of soul and Nature, 
or successive occasions of bodily existence, 
or the soul’s existence. These fundamental 
interconnections have one very remarkable 
characteristic. Let us ask what is the func- 
tion of the external world for the stream of 
experience which constitutes the soul. This 
world, 'thus experienced, is the basic fact 
within those experiences. All the emotions, 
and purposes, and enjoyments, proper to 
the mdividual existence of the soul, are no- 
thing other than the soul’s reactions to this 
experienced world which lies at the base of 
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the soul’s existence. Thus, in a sense, the 
experienced worl d is one complex factor in 
the compositi on of many factors consti- 
^tuting^the essence of the soul. We can phrase 
this shortly by saying that in one sense the 
world is in the so ul. 

But there is an antithetical doctrine 
balancing this primary truth. Namely, our 
experience of the world involves the exhibi- 
tion of the soul itself as one of the com- 
ponents within the world. Thus, there is a 
dual aspect to the relati on sKip'o f an occa- 
slon of experience as one relatum and the 
experienced world as another relatum. The 
world is included within the occasion in one 
sense, and the occasion is included in the 
world in another sense. For example, I am 
in the room, and the room is an item in my 
present experience. But my present experi- 
ence is what I now am. 

But this bafHing antithetical relation ex- 
tends to all the connections which we have 
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been discussing. For example, consider the 
enduring self-identity of the soul. The soul 
is nothing else than the succession of my 
occasions of experience, extending from 
birth to the present moment. Now, at this 
instant,! am the complete person embodying 
all these occasions. They are mine. On the 
other hand, it is equally true that my im- 
mediate occasion of experience, at the pre- 
sent moment, is only one among the stream 
of occasions which constitutes my soul. 
Again, the world for me is nothing else than 
how the functionings of my body present it 
for my experience. The world is thus wholly 
to be discerned within those functionings. 
^owledg e of the w orld is nothing else 
th an an an ali.sisjof_the f unc tionings. And 
yet, on the other hand, the body is merely 
one society of functionings within the 
universal society of the world. We have 
to construe the world in terms of the 
bodily society, and the bodily society in 
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terms of the general functionings of the 
world. 

Thus, as disclosed in the fundamental es- 
sence of our experience, the togetherness of 
things involves some doctrine of mutual 
immanence. In some sense or other, tliis 
community of the actualities of the world 
means that each happening is a factor in the 
nature of every other happening. After all, 
this is the only way in which we can under- 
stand notions habitually employed in daily 
life. Consider our notion of “causation”. 
How can one event be the cause of another ? 
In the first place, no event can be wholly and 
solely the cause of another event. The whole 
antecedent world conspires to produce a 
new occasion. But some one occasion iu an 
‘ important way conditions the formation of 
a successor. How can we understand this 
process of conditioning? 

The mere notion of transferring a quality 
is entirely unintelligible. Suppose that two 
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occuftences may be in fact detached so 
that one of them is comprehensible without 
reference to the other. Then all notion of 
causation between them, or of conditioning, 
becomes unintelligible. There is — ^with this 
supposition — ^no reason why the possession 
of any quality by one of them should in any 
way mfluence the possession of that quality, 
or of any other quality, by the other. With 
such a doctrine the play and interplay of 
quahtative succession in the world becomes 
a blank fact from which no conclusions can 
be drawn as to past, present, or future, be- 
yond the range of direct observation. Such 
a positivistic belief is quite self-consistent, 
provided that we do not include in it any 
hopes for the future or regrets for the past. 
Science is then without any importance. 
Also effort is foolish, because it determines 
nothing. The only intelligible doctrine of 
(^usation is founded on the doctrine of im- 
manence. Each occasion presupposes the 
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antecedent wodd as active in its own nature. 
This is the reason why events have a de- 
terminate status relatively to each other. 
Also, it is the reason why the gualitatiye 
energies of the past are combined into a pat- 
tern of qualita;^e energies in ea ch p resent 
occasion. This is the doctrine of causation. 
It is thereasolnwEy itFelongs to the essence 
of each occasion that it is where it is . It is the 
reasonforthetransference of character from 
occasion to occasion. Itis the reason for the 
relative stability of lat^ of ^tare, some 
laws for~a wider environment, some laws 
for a narrower environment. Itis the reason 
why — as we have already noted — ^in our di- 
rect apprehension of the world around us 
we find that curious habit of claiming a two- 
fold unity with the observed data. We_are in 
the world and the world is in us. Our im- 
mediate occasion Is fn fEe society of occa- 
sions forming the soul, and our soul is in 
our present occasion. The body is ours, and 
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we are an activity within onr body. This fact 
of observation, vague but imperative, is the 
foundation of the connexity of the world, 
and of the transmission of its types of order. 

In this survey of the observational data in 
terms of which our philosophic cosmology 
must be founded, we have brought together 
the conclusions of physical science, and 
those habitual persuasions dominating the 
sociological functionings of mankind. These 
persuasions also guide the humanism of lit- 
erature, of art, and of religion. Mere exist- 
ence has never enteredintotheconsciousness 
of man, except as the remote terminus of an 
abstraction in thought. Descartes’ “ Cogito, 
ergo sum” is wrongly translated, "I think 
therefore I am”. It is never bare drought or 
bare existence that we are aware of. I find 
myself as essentially a unity of emotions, 
enjoyments, hopes, fears, regrets, valua- 
tions of alternatives, decisions — ail of them 
subjective reactions to the environment as 
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.ctive in my nature. My unity — ^wMch is 
Descartes’ “I am” — ^is my process of shap- 
ng this welter of material into a consistent 
sattern of feelings. The individual enjoy- 
ment is what I am in my role of a natural ac- 
;ivity,as I shape the activities of the environ- 
ment into a new creation, which is myself at 
this moment; and yet, as being myself, it is 
a continuation of the antecedent world. If 
we stress the role of the environment, this 
process is causation. If we stress the role of 
my immediate pattern of active enjoyment, 
this process is self-creation. If we stress the 
rdle of the conceptual anticipation of future 
whose existence is a necessity in the Nature 
of the present, this process is the teleological 
aim at some ideal in the future. This aim, 
however, is not really beyond the present 
process. For the aim at the fut ure i s an en - 
joy ment in the present . It thus effective^ 
conditions the immediat^’elP-creatio^of 
thehew creature.^ 
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We can now again ask the final question 
as put forward at the close of the former 
lecture. Physical science has reduced Na- 
ture to activity, and has discovered abstract 
mathematical formulae which are illustrated 
in these activities of Nature. But the funda- 
mental question remains : How do we add 
content to the notion of bare activity? This 
r question can only be answered by fusing 
life with Nature. '' 

In the first place, we must distinguish life 
from mentality. Mentality involves con- 
ceptual experience, and is only one variable 
ingredient in life. The sort of functioning 
here termed “ conceptual experience” is the 
entertainment of possibilities for ideal real- 
ization in abstraction from any sheer physi- 
cal realization. The most obvious example 
f of conceptual experience is the entertain- 
j ment of alternatives. Life lies belo^this 
^ grade of mentality. Life is the e njo y ment of 
e^otipri, de;^ed foomjthe pas t and aim ed 
^the future. It is the enj oyment of emotion 
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which was then, which is now, and which 
will be then. This vector character is of the 
essence of such entertainment. The emotion 
transcends the present in two ways. It issues 
■' from, and it issues toward. It is received, 
it is enjoyed, and it is passed along, from 
moment to moment. Each occasion is an 
activity of concern, in the Quaker sense of 
that term. It is the conjunction of trans- 
cendence and immanence. The occasion is 
concerned, in the way of feeling and aim, 
with things that in their own essence lie be- 
yond it; although these things in their pre- 
sent functions are factors in the concern of 
that occasion. Thus, each occasion, although 
' engaged in its own immediate self-realiza- 
tion, is concerned with the universe. 

The process is always a process of modi- 
fication by reason of the numberless avenues 
of supply, and by reason of the numberless 
modes of qualitative texture. The unity of 
emotion, which is the unity of the present 
occasion, is a patterned texture of qualities. 
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always shifting as it is passed into the future. 

’ The creative activity aims at preservation of 
the components and at preservation of in- 
[^tensity. The modifications of pattern, the 
dismissal into elimination, are in obedience 
to this aim. 

In so far as conceptual mentality does not 
intervene, the grand patterns pervading the 
environment are passed on with the in- 
herited modes of adjustment. Here we find 
the patterns of activity studied by the physi- 
cists and chemists. Mentality is merely latent 
in all these occasions as thus studied. In the 
caseof inorganic Nature any sporadic flashes 
are inoperative so far as our powers of dis- 
cernment are concerned. The lowest stages 
of effective mentality, controlled by the in- 
heritance of physical pattern, involve the 
faint direction of emphasis by unconscious 
ideal aim. The various examples of the 
higher forms of life exhibit the variety of 
grades of effectiveness of mentality. In the 
social habits of animals there is evidence of 
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flashes of mentality in the past -which have 
degenerated into physical habits. Finally, 
in the higher mammals and more particu- 
larly in mankind, we have clear evidence of 
mentahty habitually effective. In our own 
experience, our loiowledge consciously en- 
tertained and systematized can only mean 
such mentality, directly observed. 

The quahties entertained as objects in 
conceptual activity are of the nature of cata- 
lytic agents, in the sense in which that phrase 
is used in chemistry. They modify the aes- 
thetic process by which the occasion con- 
stitutes itself out of the many streams of 
feeling received from the past. It is not 
necessary to assume that conceptions in- 
troduce additional sources of measurable 
energy. They may do so ; for the doctrine of 
the conservation of energy is not based up- 
on exhaustive measurements. Buttheopera- 
tion of mentalityis primarily to beconceived 
as a diversion of the flow of energy. 

In these lectures I have not entered upon 
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systematic metaphysical cosmology^ The 
object of the lectures is to indicate those ele- . 
ments in our experience in terms of which 
such a cosmology should Be constructed. 
"The key notion, from which such construc- 
tion should start, is that the energetic ac- 
tivity considered in physics is the emotional 
intensity entertained in life. 

Philosophy begins in wonder. And, at 
the end, whenphilosophicthoughthas done 
its best, the wonder remaius. There have 
been added, however, some grasp of the 
immensity of things, some purification of 
emotion by understanding. Yet there is a 
danger in such reflections. An immediate 
good is apt to be thought of in the degener- 
ate form of a passive enjoyment. Existence 
is activity ever merging iuto the future. The 
aim at philosophic "understandir^ is the aim 
at piercing the blS^mess’ of activity in re- 
spect to its trans^ndent fufiijtions. 



